Dictyostelium nucleoside diphosphate kinase highly homologous to Nm23 and Awd proteins involved in mammalian tumor metastasis and Drosophila development.
Two complementary DNAs (cDNAs) previously isolated, one by functional screening and the other by immunological screening of a Dictyostelium discoideum expression library, encode two proteins, Gip17 and Guk7.2, sharing 71% homology. In the present study, we found that the expression of their messenger RNAs (mRNAs) is developmentally regulated, with a sharp decrease during the first hours of differentiation. The Gip17 protein was purified to homogeneity from D. discoideum amoebas and from recombinant Escherichia coli and was conclusively identified as a nucleoside diphosphate (NDP) kinase. NDP kinases play a major role in synthesis of nucleoside triphosphates and, in many systems, are found associated with guanosine triphosphate (GTP)-binding proteins. We found the Gip17 protein to be 77% homologous to the human Nm23 protein and 75% homologous to the Drosophila melanogaster Awd protein. The levels of murine and human nm23 mRNA and Nm23 protein are significantly reduced in tumor cells of high metastatic potential, suggesting that Nm23 is involved in suppression of mammalian tumor metastasis, and mutants of the awd gene exhibit widespread development abnormalities, suggesting that Awd is involved in D. melanogaster development. The high percentage of homology of the Gip17 and Guk7.2 proteins with the Nm23 and Awd proteins indicates that Nm23 and Awd also have nucleoside diphosphate kinase activity. Possible modulations in the activity of this metabolic enzyme could be related to the altered metabolism of tumor cells and the control of metastatic potential. Our results point to an unexpected role of NDP kinase in development, growth control, and oncogenic transformation.